The air dried rhizosphere soil samples pretreated with calcium carbonate was employed for the isolation of actinomycete strains. Serial dilution plate technique was used for the isolation of actinomycetes. A total of 20 actinomycete strains designated as BS1 -BS20 were isolated from the rhizosphere of medicinal plant Clitoria ternatea. All the 20 strains were subjected to primary screening for antimicrobial activity. Among the 20 strains screened, 10 strains exhibited high antimicrobial spectrum against Staphylococcus aureus, Escherichia coli and Candida albicans.
Introduction
Medicinal Plants rhizosphere soil represents a unique biological niche with a various micro flora comprised of bacteria, fungi, actinomycetes protozoa and algae. These micro flora was supported nutritionally by a high input of organic materials derived from the plant roots which are necessary for microbial growth (lynch 1990) .
The actinomycetes are well known important saprophytic bacteria in the rhizosphere, where they may influence the plant growth and protect plant roots against the invasion of root pathogenic fungi (Yilmaz et al., 2008) . Filamentous soil bacteria belonging to the genus Streptomyces are rich sources of antibiotics, which are extensively using in pharmaceuticals and agrochemicals (Manteca et al., 2008) . More than 70% of the naturally derived antibiotics which are in clinical use were derived from soil actinomycetes (Atta et al., 2011) .
Among the 140 described actinomycete genera, only a few are responsible for the production of over 20,000 microbial natural products. Accounts for about 80% of the actinomycete natural products reported to date (Bull and Stach, 2007) . Virtually no information is available on actinomycetes in the rhizosphere of medicinal plant Clitoria ternatea. Hence an attempt has been made to isolate actinomycetes from the rhizosphere soil of medicinal plant Clitoria ternatea in Acharya Nagarjuna University, Guntur.
Materia l and Methods

Isolation of actinomyce te strains
The soil samples were collected from the rhizosphere of medicinal plant Clitoria ternatea in Acharya Nagarjuna University, Guntur Andhra Pradesh, India. Samples were collected from 6-10 cm depth and transported to the laboratory in sterile bags and air-dried at room temperature.
The air-dried soil samples were pretreated with calcium carbonate (10:1 w/w) and incubated at 37°C for four days. The treated soil samples were suspended in sterile distilled water (1g in 100 ml), homogenized by vortexing and 0.1 ml of serially diluted sample (10-3 dilution) was spread over the surface of starch-casein agar medium (ISP-6) (Wellington and Cross, 1983 ) supplemented with nalidixic acid (25 μg/ml) and secnidazole (25 μg/ml). After incubation for a week at 30°C, distinct strains were selected and sub cultured on starch-casein agar slants. Pure cultures were maintained on starch-casein agar slants and stored at 4°C for further study (Williams and Cross, 1971 ).
Screening of potent actinomycete strains for bioactiv e metabolite s
Out of 20 actinomycete strains screened, ten strains were chosen for bioactive metabolite production as it showed potent antimicrobial activity. The pure culture of the strain was transferred aseptically into the seed medium (starch casein broth). After 24 h of incubation, the seed culture at a rate of 10% was inoculated into the production medium of the same composition. Fermentation was carried out at 30°C for five days under agitation at 120 rpm, the flasks were harvested and the biomass was separated from the broth. The culture filtrate obtained from broth was extracted with equal volumes of solvent ethyl acetate to extract the antimicrobial compounds. Solvent extract was evaporated to dryness in water bath and residues obtained were used to determine antimicrobial activity by agar well-diffusion method (Cappuccino and Sherman, 2004) .
Test microorga nis ms :
Gram-positive bacteria -Staphylococcus aureus (MTCC 3160), Gram-negative bacteria-Escherichia coli (ATCC 35218), Fungi -Candida albicans (ATCC10231).
Antimicro bia l assay:
Nutrient agar (NA) and Czapek-Dox (CD) agar media were used for culturing the test bacteria and fungi respectively. NA medium (100 ml) was sterilized at 15 lbs pressure (121°C) for 15 min, cooled and inoculated with 0.1 ml of test bacterial suspension. After thorough mixing, the inoculated medium was poured into Petri plates under aseptic conditions. After solidification of agar medium, wells of about 6 mm diameter were punched with sterilized cork borer. In case of antifungal assay, test fungus was plated onto the solidified CD agar plate. Solvent extract (50 ppm) was added to each well while the addition of solvent alone served as control.
The inoculated plates were incubated at 30°C and the diameter of the inhibition zone was measured after 24 h of incubation for bacteria and 24-72 h for yeast and filamentous fungi.
Results and discussion
Isolation of actinomycete strains
Serially diluted soil sample (0.1 ml) was plated on starch casein agar medium (ISP-6) containg 3% NaCl supplemented with nalidixic acid (25 μg/ml) and secnidazole (25 μg/ml) and incubated at 30°C. After incubation, the plates were observed for the growth of tough, leathery actinomycete colonies (Figure 1 ). Several methods of pretreatments were suggested for the selective isolation of Actinomycetes from soil samples (Usha et al., 2010; Bas karan et al., 2011) . Pretreatment of soil samples with calcium carbonate was reported to be the most efficient technique for the preferential isolation of actinomycetes (Narayana et al., 2004) . A total of 20 actinomycete strains designated as BS1-BS20 were isolated from the rhizosphere of Clitoria ternatea. Initially, isolated colonies had a smooth appearance, granular, powdery as described in Bergey's Manual of Determinative Bacteriology (Holt et al., 1994) . Colonies of actinomycetes, were selected on the basis of their morphological distinctiveness on agar plates. The color of substrate and aerial mycelia was variable; however, almost any colony gave an earthy odor that is characteristic of Streptomyces. Khamna et al. (2009) isolated 445 actinomycete strains from 16 medicinal plant rhizosphere soils, from that 89% of the isolates belonged to the genus Streptomyces. 
Antimicro bia l activity:
Antimicrobial efficacy of the strains was evaluated by extracting the fermentation broth with the solvent ethyl acetate. All the 20 strains were subjected to primary screening for antimicrobial activity. Among the 20 strains screened, 10 actinomycete strains were exhibited high antimicrobial activity against Staphylococcus aureus and Escherichia coli and Candida albicans (figure 2). Arifuzman et al. (2010) reported that 55 actinomycetes were isolated and screened for antibacterial activity from the soil samples of Karanjal regions of Sundarbans of Bangladesh. Out of 55 isolates 20 isolates were active against the test organisms. 
Conclusions Competing interests
The authors declare that they have no competing interests
The present study suggests that rhizospheric soil is an attractive source for the discovery of a large number of actinomycetes. The selected strains of actinomycetes were found to be of potential for antimicrobial activity. The search for wide spectrum of antimicrobial metabolites, especially from actinomycetes, requires a large number of isolates in order to find out novel compounds of pharmaceutical interest. For this reason it can be concluded from the results of the present investigation that the rhizosphere of Clitoria ternatea is a potential source for actinomycetes. 
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